Multiple sclerosis (MS) is an autoimmune disease affecting the central nervous system. An impaired hypothalamopituitary axis and stress reactivity have extensively been discussed without convincing experimental evidence. We choose a standardized acute psychological stressor to determine whether MS patients show altered endocrine and immune responses to stress. In 35 relapsing-remitting MS patients we found elevated baseline levels for catecholamines, prolactin, and IL-6 compared to 15 healthy controls. All neuroendocrine parameters declined during the stress intervention in MS as well as in stress-exposed controls. But only prolactin showed a significantly larger decline in stressed MS patients versus controls. During exposure to the stress we found no significant changes in serum levels of IL-6, IL-6 receptor, or TNF-α in either MS patients or controls after stimulation of a whole blood culture. An altered neural immune signaling in relapsing-remitting MS patients during acute experimental stress could not be proven for the parameters analyzed.
INTRODUCTION
Multiple sclerosis (MS) is a demyelinating illness assumed to be of predominant T-cell-mediated autoimmune origin. Inflammatory T-cells (T-helper type 1, TH-1) secreting tumor necrosis factor (TNF)-α seem to play a crucial role in disease development (Hartung & Giovannoni, 1996) . Today there is some evidence for an association between cytokines, adhesion molecules, and disease activity in MS (Connabella et al., 1998) . It was postulated that these parameters, especially TNF-α and IL-12, might have prognostic relevance. Many patients and neurologists are convinced that psychological stress may lead to the clinical manifestation of and trigger attacks of MS (Grant et al., 1989) . There have been a number of conflicting studies on the alterations of neuroendocrine parameters, as for example cortisol, adrenocorticotropic hormone (ACTH), and prolactin, in MS (Michelson et al., 1994; Then Bergh et al., 1999; Wei et al., 1997) . Thus stress-related health changes in MS might correlate with altered neural immune signaling. We used a standardized, acute laboratory psychological stressor and compared cytokine and neuroendocrine responses between different subject groups to further investigate stress responses in MS.
